Hobson and Bishop (2016) present a compelling investigation of whether mu suppression is a useful index of a human mirror neuron system, and parallel the focus of our own recent meta-analysis "Assessing Human Mirror Activity with EEG Mu Rhythm: A Meta-Analysis" (Fox et al., 2015). In their pre-registered study, Hobson and Bishop collected the largest sample yet studied in this area of research and include thoughtful controls and analyses, constituting an admirable and important contribution to the field. Based on this important investigation, Hobson and Bishop conclude that "mu suppression can be used to index the human mirror neuron system, but the effect is weak and unreliable and easily confounded with alpha". In their abstract, they state that their conclusions are in contrast to those of our own meta-analysis; however, we disagree with this statement and show here that their findings converge with our meta-analytic results. Indeed, contrary to the authors' impressions, we believe our findings and arguments complement those of Hobson and Bishop (2016). Both papers report mu suppression during action-execution and -observation conditions, and conclude these results are not inconsistent with 'neural mirroring'. Further, both papers recommend methodological improvements to more reliably isolate mu suppression that is functionally linked to action. Hobson and Bishop echo our call for caution in interpreting claims about 'mirror system activity' from experiments that (a) do not establish a basic mirroring property by including both action-execution and -observation conditions, (b) do not report EEG activity from multiple electrode sites, and (c) do not evaluate potential domain-general visual and attentional confounds. In spite of these shared concerns, we remain optimistic regarding the utility of mu suppression as an index of mirroring. It is this optimistic view that appears to contrast with Hobson and Bishop. In this response, we defend our original position that, under careful and controlled experimental conditions, mu rhythm is suppressed during both action-execution and -observation, making it a useful index for neural mirroring.
Overview
Hobson and Bishop (2016) present a compelling investigation of whether mu suppression is a useful index of a human mirror neuron system, and parallel the focus of our own recent meta-analysis "Assessing Human Mirror Activity with EEG Mu Rhythm: A Meta-Analysis" (Fox et al., 2015) . In their pre-registered study, Hobson and Bishop collected the largest sample yet studied in this area of research and include thoughtful controls and analyses, constituting an admirable and important contribution to the field. Based on this important investigation, Hobson and Bishop conclude that "mu suppression can be used to index the human mirror neuron system, but the effect is weak and unreliable and easily confounded with alpha". In their abstract, they state that their conclusions are in contrast to those of our own meta-analysis; however, we disagree with this statement and show here that their findings converge with our meta-analytic results. Indeed, contrary to the authors' impressions, we believe our findings and arguments complement those of Hobson and Bishop (2016) . Both papers report mu suppression during action-execution and -observation conditions, and conclude these results are not inconsistent with 'neural mirroring'. Further, both papers recommend methodological improvements to more reliably isolate mu suppression that is functionally linked to action. Hobson and Bishop echo our call for caution in interpreting claims about 'mirror system activity' from experiments that (a) do not establish a basic mirroring property by including both action-execution and -observation conditions, (b) do not report EEG activity from multiple electrode sites, and (c) do not evaluate potential domain-general visual and attentional confounds. In spite of these shared concerns, we remain optimistic regarding the utility of mu suppression as an index of mirroring. It is this optimistic view that appears to contrast with Hobson and Bishop. In this response, we defend our original position that, under careful and controlled experimental conditions, mu rhythm is suppressed during both action-execution and -observation, making it a useful index for neural mirroring.
2.
Isolating action-specific processes in the mu rhythm: the limits of scalp topography and simple comparisons to controls
To exhibit mirroring properties, the mu signal associated with action observation must be demonstrably similar to the signal associated with the actual execution of action. The point of contention between our meta-analysis and the report by Hobson and Bishop (2016) appears to be over the extent to which mu suppression during action observation is a reliable and valid index of neural activity specific to motor/action
